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Diabetes has been widely increasing across the world. In 2021, 537 million people are living with diabetes according to 

International Diabetes Federation (IDF) [1].  It is supposed to be increased to 643 million by 2030 and 783 million by 2045. 

Especially, 3 in 4 adults are diabetic in low- and middle-income developing countries. For useful reference for diabetic 

practice, American Diabetes Association (ADA) has announced the standard guideline for diabetes in Jan 2022 [2]. In the 

light of pharmacological therapy for diabetes, several useful anti-diabetic agents have been reported [3]. Glucagon-Like 

Peptide 1 receptor agonists (GLP-1RAs) show beneficial effects for several axis organs [4].  

 

Among GLP-1RAs, semaglutide has been the first agent available in the oral formulation for patient with type 2 diabetes 

(T2D). Oral semaglutide (Rybelsus) was developed by the application of an absorption enhancer, that is sodium N-(8-[2- 

hydroxybenzoyl] amino) caprylate (SNAC). Rybelsus has been administered as three increasing doses as 3 mg, 7 mg, and 14 
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mg for each month [5]). Several trials were performed for Peptide InnOvatioN for Early diabEtes tReatment (PIONEER) 

programs [6]. From the results of PIONEER trials, oral semaglutide has been approved and used for T2D in Europe, North 

America and Japan [1,5]. Clinical manifestation and characteristics for T2D show some differences in East Asia compared 

with those who in Europe and North America [7]. T2D patients in Asia tends to be developed at lower BMI compared to 

those in Western countries [1,8]. Moreover, early stage T2D in Asians shows decreased beta-cell function than Caucasians 

[9].  

 

PIONEER trials have been performed in some countries. Regarding PIONEER 1, monotherapy of oral semaglutide was 

compared with placebo in T2D [10]. PIONEER 3 was conducted for additional oral semaglutide vs sitaglipitin [11]. In 

PIONEER 8, compared study was conducted for metformin and insulin [12]. PIONEER 9 has focused in effect, safety and 

dose-response aspects [13]. For PIONEER 10, clinical efficacy was compared with dulaglutide [14]. As a result, significant 

HbA1c reduction was observed at 14 mg of Rybelsus, and weight reduction was found at 7 mg and 14 mg in comparison with 

those of dulaglutide (0.75 mg/week). For both studies, Rybelsus showed high tolerability associated with safety profile, 

which were similar to other GLP-1Ras [13,14]. Successively, subgroup investigation was found in PIONEER 9 and 10 [15]. 

 

Concerning diabetic clinical practice, authors and collaborators have treated a T2D patient with Rybelsus. The case was 51-

year-old male showing HbA1c 8.5% and weight 96 kg before treatment. Increasing doses of Rybelsus as 3, 7, 14 mg/day 

were provided [16]). As a result, significant improvement was found after treatment for 3 months as 7.1% and 91 kg. This 

seemed to be from his lifestyle with no breakfast and more than 3 hours of fasting after Rybelsus intake with water in early 

morning. From these situation, longer time period of post-med may contribute higher efficacy of Rybelsus for blood glucose 

control and weight reduction.  

 

According to a pharmacokinetics report, blood concentration of Rybelsus was examined for different condition [17]. The 

protocol included fasting time period after taking Rybelsus for 15-120 min. When fasting time was 30 min as the standard 

level, the results showed 14.6 nmol/L (2 hrs) and 12.3 nmol/L (24 hrs). When it was 120 min, they showed 28.0 nmol/L (2 

hrs) and 22.5 nmol/L (24 hrs). In the light of calculated ratios, fasting-30 min showed 1.0, fasting- 60 min showed 1.56 (4 

hrs) and 1.48 (24 hrs), fasting-120 min showed 1.83 (4 hrs) and 1.83 (24 hrs) [11]. Consequently, it was clarified that the 

blood concentration was elevated when fasting time period was longer [18]. These data show stable and beneficial effects of 

the combination of semaglutide and SNAC in actual clinical practice [19].  

 

Regarding clinical effect and safety on oral semaglutide for patients with T2D, once-daily Rybelsus for 3 mg, 7 mg and 14 

mg were provided and investigated [15]. For clinical studies of PIONEER 9 and 10, patients were 711 cases included as n= 

243 and 458, respectively. The former was phase II/IIIa, randomized, placebo- and active-controlled which was held 16 

centers in Japan for 1 year [13]. The latter was phase III open-label, parallel-group, active-controlled trial which was held 36 

centers in Japan for 1 year [14]. Statistically significant relationship was found between baseline HbA1c and weight 

reduction amount, when Rybelsus 14 mg vs placebo were compared in PIONEER 9 (p<0.03).  Baseline HbA1c, BMI and 

medication have not seemed to influence the frequency of adverse events of Rybelsus. Consequently, baseline HbA1c, 

baseline body mass index and background medication did not appear to affect the proportions of patients reporting adverse 
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events (AEs). Consequently, Rybelsus seemed to be effective for diabetic cases associated without unexpected safety 

findings.  

 

GLP-1Ras have been highly evaluated to show various beneficial efficacy to T2D patients. Oral semaglutide (Rybelsus) has 

been expected for its usefulness of ingestible agent. However, some AEs were reported, which are a little higher percentage 

than previous agents. Safety investigation was conducted [20].  From food-effect studies of Rybelsus, 167 AEs were found in 

64% of the subjects (n=50). Most frequently AEs included gastrointestinal dysfunction and headache. The former was found 

in 19%, 50%, 27% of i) fed group, ii) fasting, iii) reference, respectively. The latter was observed for 15%, 38%, 35% of 

same groups. Among them, almost of them were mild degree for 135 reported events. For successive investigation for dosing 

conditions, 599 AEs were observed of 85% of the subjects (n=134). Gastrointestinal disorders were most frequent for 61% of 

the subjects. They felt more associated with longer fasting time periods, which seemed to have higher concentration exposure 

[21].  

 

In summary, recent approval of oral semaglutide by US FDA and others means the remarkable landmark for the novel 

delivery of therapeutic peptides [22]. This achievement was performed from significant technical, pharmacological, scientific 

and clinical innovation for years. From some analysis, this product will reach $5 billion for peak revenues [23]. It will 

probably become one of the life-changing beneficial agents for many diabetic patients [24].  
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